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Abstract 
The result of the International Mathematics and Science Study (TIMSS) (2007) revealed that 20% of Malaysian students failed to 
achieve minimum standard in Science and Mathematics, compared to 5% in  Science and 7% in Mathematics four years ago.  
This study intends to investigate the acheivement of the Malaysian 21st Century Chemistry Skills Test and to compare it to 
students’ level of sosio economic status. Comprising 37 multiple choice items, the  Malaysian 21st Century Chemistry Skills Test 
includes representatives from five domains which are; i) Digital Age Literacy, ii) Inventive Thinking, iii) Effective 
Communication, iv) High Productivity, and v) Religion, Health and Civic. The respondents comprised of 317 form four students 
who took chemistry subject in school. The reliability of the instrument was measured using Kuder-Richardson (KR-20) for 
dichotomous data and the result showed value of .50. The study revealed that students from high sosioeconomic status scored 
higher compared to their counterparts from low socioeconomic status. This paper concludes with some practical suggestions of 
how to improve students’ 21st century skills, particularly within the context of chemistry teaching and learning. 
© 2010 Elsevier Ltd.    
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1. Introduction 
Malaysia is curently commited to the Goverment Transformation Programme which includes implementing 
National Key Result Areas (NKRA) to transform the national education system. In this transformation plan, 
Malaysia focuses on developing human capital that can compete globally. To realise this goal, Malaysian students 
achievement especially in Science and Mathematics must be equal or higher than their counterparts in other 
developing countries. Therefore, in order to face these challenges, students must be equipped with  sufficient and 
updated scientific knowledge and new emerging skills in order to compete with the rest of the world in the current 
global economy  
Issues of which components of skills that should be emphasized in the 21st Century education is currently widely 
discussed and debated all around the world (for example Hurd, 1998; Pillay & Elliott, 2001; Prensky, 2001; 
NCREL: enGauge 21st Century Skills, 2008; Minseong Kim et al., 2007; The Partnership for 21st Century Skills, 
2008). Nevertheless, it should also be kept in mind that any effort to inculcate 21st Century Skills in teaching and 
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learning science should be implemented in line with the development and findings from current international as well 
as national research.  
Hurd (1998) stated that mostly school science textbooks did not stress on practical knowledge that could be 
applied in everday life. It was reported that 20% of Malaysian students failed to achieve minimum standard in 
science and mathematics, compared to 5% in Science and 7% in Mathematics four years ago (TIMSS, 2007). This 
will then affect the workplace where Pillay and Elliott (2001) confirmed that workers only put minimal effort on 
technical and social competencies when executing their jobs. This has resulted in the production of a workforce that 
is incompetent  at the international level. This scenario stresses on  the needs to integrate 21st Century Skills in 
science teaching and learning in schools.  
Another aspect that needs to be considered is the students’ socioeconomic profile. As shown earlier in Ming 
(2005) and Zahaya (2008), students’ parental socio-economic status has significant relationship to students’ 
achievement. Malaysian Economic Planning Unit (2009) reported that the mean income of a Malaysian who lives in 
an urban area is RM4356 and those in the rural areas only earn up to RM2283 monthly. Although many studies have 
addressed the problem of students’ achievement in science and its relationship with students’ socioeconomic status, 
very little researches have been conducted to study the issues within the context of Chemistry teaching and learning.  
This paper will report the study which has investigated the Malaysian students’ achievement in the Malaysian 
21st Century Chemistry Skills Test (CCST). Besides that, students’ socio-economic status and home learning 
environment will also be profiled to see if they influence students’ achievement in CCST.  
2. Purpose of The Study 
The  purpose  of  this  study  is  to  profile  the  achievement  of  the  Malaysian  21st Century Chemistry Skills Test 
(CCST) among secondary school students in Malaysia. Specifically the objectives are: i) to determine whether 
students’ achievement in the CCST differ significantly according to their socio-economic status; ii) to determine 
whether students’ achievement in the CCST differ significantly according to the presence of a computer at home; 
and iii) to investigate whether there is a relation between socio-ecocomic status and presence of a computer at home 
in determining students’ achivement in CCST.  
3. Research Methodology 
This study employed a survey that involved 317 form four students who are studying chemistry at schools. 
Students are stratifically drawn according to their sosio-economic status (High and Low). The Malaysian 21st 
Century Chemistry Skills Test represents five domains. Four out of five domains were based on NCREL: enGauge 
21st Century Skills (2002) characteristics to help students growing up in today's digital world. The four components 
are i) Digital Age Literacy; ii) Inventive Thinking; iii) Effective Communication; iv) High Productivity. The fifth 
domain which is Religion, Health, and Civic have been empirically added by previous researchers (Osman and 
Marimuthu 2010). The researchers also included the Entrepreneurship component in Inventive Thinking domain in 
order to suit the Malaysian Science Curriculum. Domains and characteristics of skills that are included in the 
development of CCST items are shown in Table 1 
 
Table 1. Name of the table Malaysian 21st Century Chemistry Skills 
 
No. Malaysian 21st Century Chemistry Skills Number of Question 
 A: Digital Age Literacy 9 
1 Know how to perform scientific investigation and know how to verify result  
2 Use science knowledge in making decisions related to life,  problem solving, and making judgments  
3 Competent in handling various media to access accurate and valued information to make analysis before 
taking action 
 
4 Can well differentiate between fact and fiction or knowledge and opinion  
5 Understand different cultures and respect different beliefs because science in social contexts can have many 
true answer 
 
 B: Inventive Thinking and entrepreneurship 10 
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6 Independent, plan and manage time effectively  
7 Able to solve complex problems and can adapt way of thinking and attitude to suit current situation  
8 Showing positive attitude in finding knowledge, opportunities and dare to take risks  
9 Able to determine problems, find alternatives, explore new choices to increase quality of human life and 
protect the environment 
 
10 Determine the problems in economic, cost and profit in expecting impact of economic changes  
 C: Effective Communication 8 
11 Realize the importance of cooperative traits and good leadership attitude in group work  
12 Able to understand and control one’s emotions and able to take care of others’ feelings in social interaction  
13 Showing integrity and balance in life  
14 Science in social context have moral, ethics, and politics   
15 Apply technology in communication to share information across geography, language and culture 
differences 
 
 D: High Productivity 5 
16 Manage and solve problems effectively and efficiently for all   
17 Analysis and choose information, sources, and technology to give optimum product   
18 Invent and apply technology to increase welfare, quality of life and environment  
 E: Religion, Health and Civic 5 
19 Invest money in health programs  
20 Realize that technology helps in improving human life by using natural sources given by God   
21 Use skills and knowledge to help in country’s development  
3.1. Validity and Reliability 
The researchers, with the help of chemistry experts have developed a collection of objective test items that met 
the criterion of face validity. The first CCST was tested on 48 students. Linacre (1994) explained that 30 examinees 
is sufficient for well-designed pilot studies. In order to examine the realibility of CCST, Rasch Model analysis using 
Winsteps® software version 3.69.0 was carried out. A calculation of the Kuder-Richardson (KR-20) for 
dichotomous data resulted in a value of 0.44. Due to low reliability value, second pilot study was conducted after 
some improvement made on the test items. Second pilot study involved 134 students and reliability for KR-20 value 
is .50. Chandrasegaran, Treagust and Mocerino (2007) in their report mentioned that Nunally (1978) stated that the 
acceptable value of reliability for multiple choice items must be greater than .50. However, researchers justified that 
the items were adequate since some of them were replicated from previous studies. In addition, three other criterions 
are also used as guidelines; i) Items were referred to Integrated Secondary School Curriculum for Chemistry Form 
Four Syllabus; ii) Items were based on the review of past year questions in Malaysian School Certificate 
Examination for form four Malaysian chemistry subject; and iii) The number of items were selected to suit a 50 
minutes test.  
4. Result 
The analysis of the achievement score of the five subcomponents in CCST revealed substantial differences. 
Students from high socio-economic background (HSE) scored significantly higher than students from low socio-
economic background (LSE) in all subcomponent of CCST except Effective Communication. From the analysis, the 
difference in mean score of students’ achievement in Digital Age Literacy subcomponent is [t (315)=2.56, p<.05]. 
The mean score of students with HSE (m=11.53) is higher than mean score for students with LSE (m=10.03). The 
difference in mean score of students achievement in Inventive Thinking and Entrepreneurship subcomponent is [t 
(315)=3.14, p<.05]. The mean score of students with HSE (m=12.81) is higher than the mean score for students with 
LSE (m=11.16). 
However, there were no significant difference in the mean score of students’ achievement in Effective 
Communication subcomponent is [t (315)= -.20, p>.05]. The negative value of t shows that the mean score of 
students with HSE (m=10.22) is lower than mean score for students with LSE (m=10.32). The second last 
subcomponent is High Productivity. The difference in mean score of students’ achievement in High Productivity 
subcomponent is [t (315)=2.72, p<.05]. The mean score of students with HSE (m=6.57) is higher than mean score 
for students with LSE (m=5.63). Lastly the difference in mean score of students’ achievement in Religion, Health 
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and Civic subcomponent is [t (315)=2.33, p<.05]. The mean score of students with HSE (m=7.20) is higher than 
mean score for students with LSE (m=6.33) 
 
Table 2: CCST Min Score Differences between Student With HSE And Students With LSE 
 
 
Other than studying students’ achievement in Chemistry subject and attainment of the 21st Century Skills, this 
research also focus on the presence of a computer as a tool to aid learning at home. Analysis of descriptive between 
these variables is shown below; 
 
Table 3: Computer at Home 
 
SES Computer Mean Std. Deviation N 
Yes 48.37 11.41 60 
No 48.24 12.11 152 HSE 
Total 48.28 11.89 212 
Yes 42.23 10.62 70 
No 45.27 11.9 35 LSE 
Total 43.27 11.10 105 
Total 46.62 11.85 317 
 
To study these three variables, researchers employed two-ways ANOVA. A two-way group analysis of variance 
was conducted to explore the impact of socioeconomic status (SES) and Computers on students’ achievement in 
CCST. Analysis continued with two-way ANOVA and the results are shown below; 
 
Table 4: Two way ANOVA of SES and Computer in Mean Score CCST 
 
Source Type III Sum of Squares df Mean square F Sig. 
SES 1235.92 1 1235.92 9.12 .003 
Computer 135.34 1 135.34 .99 .318 
SES*Computer 158.57 1 158.57 1.17 .280 
 
     Based on Table 4, the interaction effect between computer and SES was not statistically different, F (1, 313) = 
1.17, p=.28. There was a statistically significant main effect for SES, F (1, 313) = 9.12. p=.003, however the effect 
size was small (partial eta squared =.045). The main effect for computer F (1, 313) = .99, p=318, did not reach 
statistical significance. 
5. Discussion and Conclusion 
The overall students’ mean score in CCST is low and mirror the national result in TIMSS 2007.  But, UNICEF 
Malaysian Communication (2008) stated that level of achievements for science in Malaysia was above the 
international benchmark setting.  
When comparing the achievements according to students’ SES, this study confirmed that students with HSE 
score significantly higher from students with LHE in all CCST components except for Effective Communication. 
Effective Communication component includes team work, cooperative and interpersonal skills which are related to 
CCST Socioeconomic status N Mean Score 
Standard 
Deviation t-test Sig. 
HSE 212 11.53 4.76 Digital Age Literacy LSE 105 10.03 5.22 2.56 .011 
HSE 212 12.81 4.42 Inventive Thinking and 
Entrepreneurship LSE 105 11.16 4.40 3.14 .002 
HSE 212 10.22 3.94 Effective Communication LSE 105 10.32 4.19 -.20 .839 
HSE 212 6.57 2.82 High Productivity LSE 105 5.63 3.04 2.72 .007 
HSE 212 7.20 3.09 Religion, Health and Civic LSE 105 6.33 3.20 2.33 .020 
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cooperative teaching and learning techniques applied by the teachers (Woods, Felder, Rugarcia, Stice 2000). The 
fact that students with HSE or LSE show no difference in Effective Communication Skills is because both groups 
went through the same learning process at schools. The overall mean score achievement difference is partly due to 
other learning resources for example tuition, calculator, dictionary, computer, books and learning space at home 
(Zahaya 2008; TIMSS 2007; Ingram, Wolfe & Lieberman 2007; and Ming 2005) 
This study also investigated the impact of SES and computer on students’ achievement in CCST. TIMSS (2007) 
report revealed that students from homes with a computer had science achievements above those from homes 
without one. However, results from this study are inconsistent with TIMSS (2007) due to the finding that computer 
and SES don’t have significant interaction effect.  
TIMSS (2007) stated that, from an educational perspective, using a computer is more important to students than 
merely having one at home. Normala, Zaleha and Mohammad (2005) affirmed that students’ computer literacy in 
Kedah, Malaysia were moderately high (66.67%) which indicated that if the mean score is less than cutting point of 
50 percent, students were considered computer illiterate. Therefore if the students do not fully use computers for the 
sake of exploring knowledge, then the computer is rendered useless. Thus, this could be the reason why in CCST. 
computer and SES show no significant interaction effect.  
 Finally, to inculcate Malaysian 21st Century Chemistry Skills and to improve students’ achievement and develop 
well balanced individuals, teachers should apply the use of computers in the learning and teaching process. 
Moreover, this study had indicated that some students with LSE do not have computers at home. Therefore, schools 
must provide an opportunity for students to explore and discover knowledge on their own with the use of computer 
and the internet. 
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